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1
OPTIMIZED STORAGE OF MEDIA ITEMS

RELATED APPLICATIONS

This application claims priority to U.S. Provisional Appli-
cation No. 62/348,974 filed on Jun. 12, 2016, entitled

“Optimized Storage Of Media Items”, which 1s incorporated
herein by reference.

TECHNICAL FIELD

The present technology pertains to management of stor-
age ol media 1tems on a computing device, and more
specifically pertains to automatic selective deletion of
cached media 1tems on a computing device.

BACKGROUND

Even as computing devices have increased storage capac-
ity, users of those computing devices seem to still reach
capacity of the storage device. Accordingly, users can be
oflered a poor user experience when their computing devices
run out of storage capacity and they still want to download
additional media or applications.

In an attempt to solve this problem, software has been
developed to manage storage of documents and other files.
However, such software can still result n a poor user
experience when 1t automatically deletes documents and
other files that a user of the computing device may still be
interested 1n.

SUMMARY

Additional features and advantages of the disclosure waill
be set forth in the description which follows, and 1n part wall
be obvious from the description, or can be learned by
practice of the herein disclosed principles. The features and
advantages of the disclosure can be realized and obtained by
means of the mstruments and combinations particularly
pointed out 1n the appended claims. These and other features
of the disclosure will become more fully apparent from the
following description and appended claims, or can be
learned by the practice of the principles set forth herein.

Disclosed are systems, devices, methods, and non-transi-
tory computer-readable storage media for optimizing storage
on a computing device. In some embodiments a computing
device can store media items 1n a cache to improve perfor-
mance of the computing device, especially when a user of
the computing device streams media 1tems. In some embodi-
ments, a media application on the computing device can
allocate a minimum amount of storage on the computing
device. The media application can further be configured to
automatically download and store media items added to a
media library of an account associated with the computing,
device. The combination of these features can put strain on
computing devices with limited amounts of storage. Accord-
ingly, the present technology can automatically delete media
items 1n cache to allow media items to be automatically
downloaded, or allow other uses of storage by other appli-
cations on the computing device, while also preserving the
mimmum amount of storage of media 1tems on the comput-
ing device.

The present technology includes a method for managing
storage on a computing device, wherein the storage includes
a cache of streamed media items. In some embodiments, at
least a portion of the streamed media 1tems are also in a
media library of an account associated with the computing,
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2

device. The media library can be a media library of a content
distribution system, which can store all of the media 1tems
in the media library of the account. A portion of the media
items 1n the media library can also be stored on the com-
puting device. The computing device can have an allocation
of a minimum amount of storage space reserved for the
combination of the cache of streamed media items and
media 1tems in the media library of the account that are
stored on the computing device.

In some embodiments the method 1ncludes receiving, by
a cached management application on the computing device,
a nofification from an operating system installed on the
computing device to free disk space on the computing
device. In response to the notification from the operating
system to free disk space on the computing device, grouping
the streamed media items 1nto albums, and deleting at least
a portion of the albums and associated media items 1n the
cache, up to the minimum amount of storage space reserved
for media items, according to a priority level associated with
the notification from the operating system.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe the manner in which the above-recited
and other advantages and features of the disclosure can be
obtained, a more particular description of the principles
briefly described above will be rendered by reference to
specific embodiments thereof which are illustrated 1n the
appended drawings. Understanding that these drawings
depict only exemplary embodiments of the disclosure and
are not therefore to be considered to be limiting of its scope,
the principles herein are described and explained with
additional specificity and detail through the use of the
accompanying drawings 1n which:

FIG. 1 illustrates an example system embodiment for use
with the disclosed technology:;

FIG. 2 illustrates an example settings graphical user
interface for use with the disclosed technology;

FIG. 3 illustrates an example sequence diagram;

FIG. 4 illustrates an example method of optimizing stor-
age on a device;

FIG. 5A illustrates an example graphical user interface for
enabling and setting a minimum storage to be reserved for
media items on the client device;

FIG. 5B illustrates an example graphical user interface for
instructing the device to optimize storage on the device;

FIG. 3C illustrates an example graphical user interface
that displays the output of a storage optimization process for
confirmation or adjustment by a user of the device;

FIG. 6 A 1llustrates an example graphical user interface for
enabling and setting a maximum storage to be reserved for
media items 1n a playlist on the client device;

FIG. 6B 1illustrates an example graphical user interface
notification that a playlist will exceed the maximum storage
setting; and

FIG. 7A and FIG. 7B illustrate example client device
system architectures.

DESCRIPTION

Various embodiments of the disclosure are discussed 1n
detail below. While specific implementations are discussed,
it should be understood that this 1s done for illustration
purposes only. A person skilled in the relevant art wall
recognize that other components and configurations may be
used without parting from the spirit and scope of the
disclosure.
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The disclosed technology addresses the need in the art for
a technology that can better manage storage space on
computing devices, and especially a technology that can
manage storage space of media items. Managing storage
space of media 1tems 1s more 1mportant and complicated
than 1n the past. Modern content distribution systems often
ofler subscription services that give devices access to down-
load all media 1tems available through the content distribu-
tion system. Since users of the devices don’t need to pay for
cach 1tem individually they may be less selective 1n the
media 1tems that they download. This problem can further be
exacerbated when the system, such as the system described
herein, allows for automatic download or caching of media
items.

The present technology provides a mechanism by which
storage of media items can be automatically managed 1n an
intelligent way that takes ito account the way in which a
typical user of a client device accesses media items. In some
embodiments, the present technology allows a user of the
client device to specily a minimum storage space to be
reserved for media items so that there will always be a
mimmum amount of media items stored locally on the client
device. At the same time, the client device may store a
greater amount of media items that storage management
software can selectively manage.

As used herein the term “configured” shall be considered
to 1nterchangeably be used to refer to configured and con-
figurable, unless the term “configurable” 1s explicitly used to
distinguish from “configured”. The proper understanding of
the term will be apparent to persons of ordinary skill in the
art in the context 1n which the term 1s used.

As used herein, the term ‘“user” shall be considered to
mean a user of an electronic device(s). Actions performed by
a user in the context ol computer software shall be consid-
ered to be actions taken by a user to provide an input to the
clectronic device(s) to cause the electronic device to perform
the steps embodied in computer software. In some instances
a user can refer to a user account associated with a particular
clectronic device.

FIG. 1 illustrates an example system of the present
technology. Client devices 102,, 102, . .. 102 (collectively
client device(s)) are associated with the same user account
ol content distribution system 104 and can have a copy of
application 106 stored thereon. Application 106 can be used
to interact with content distribution system 104. Content
distribution system 104 can distribute different types of
media items from media item storage 1035 including songs
videos, movies, and books etc.

For the purposes describing the present technology, appli-
cation 106 1s a media application for downloading media
items and playback of media items, and 1n some embodi-
ments 1s for download and playback of music media items.
Application 106 can be stored 1n 1ts own directory storage
space and executed 1n its own dedicated environment called
a sandbox 107. The application can be divided into logical
parts including a bundle container 108, a data container 110,
and cloud container 114. Bundle container 108 can include
the necessary files for execution of the application. Data
container can include a directory storing files used by the
application. For example data container 110 includes a
documents directory 111, a library directory 112, and a
temporary directory 113. The documents directory 111 can
be for storing user created and accessible files. In the context
of application 106 this can include media items that are
associated with an account of the content distribution system
that have been downloaded to the client device. The library
directory 112 1s a directory for storing files that are important
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4

to the functioning of the application, but should not be
accessible to the user of client device 102. This includes
cached files. In the context of the media application 106,
cached files include media items streamed from the content
distribution system 104. Temporary directory 113 can store
truly temporary files that do not need to persist between
launches of application 106. Cloud container 114 can
include data items or pointers to data 1items stored in cloud
storage accessible to application 106.

In some embodiments, content distribution system 104,
and client devices 102 support automatic downloading of
media 1items. FIG. 2 illustrates an example screen of settings
pertaining to application 106. FIG. 2 illustrates an example
automatic downloads setting 120, which when selected
allows the client device to automatically download media
items added to a user account of the content distribution
system 104.

In some embodiments, the automatic downloads feature 1s
enabled per device. When a first device associated with a
user account of the content distribution system enables the
automatic download feature the automatic download feature
1s enabled for the account of the content distribution system
104. However, the feature must also be enabled on specific
client devices. FIG. 3 illustrates an example of communi-
cation flow between multiple client devices associated with
the same account of the content distribution system 104
enabling the automatic download feature, and FIG. 3 also
illustrates how the content distribution system automatically
delivers content to client devices having the automatic
download feature enabled.

In FIG. 3, client device 102, receives an mput to enable
the automatic download feature 202,. Client device 102,
communicates this election to the content distribution sys-
tem 104, which can record 206, the automatic download
preference for device 102,. Client device 102, also enables
202, the automatic download feature and communicates this
clection to the content distribution system 104, which can
record 206, the download preference for device 102,. Client
device 102, does not have the automatic downloads feature
cnabled.

Client device 102, receives an inputs from the user
through a graphical user interface of application 106 to add
210 a media item to the media library of an account in the
content distribution system 104 that 1s associated with client
device 102,. Client device 102, communicates this selection
to the content distribution system 104, which adds 212 the
media 1tem to the account. Since automatic downloads are
enabled on at least one device associated with the account,
the content distribution system can then notify 214 each
client device associated with the account (102,, 102,, and
102,) that the media item 1s associated with the account, and
can be downloaded. Client devices (102,, 102,) that have
the automatic download feature enabled can automatically
request 216,, 216, download of the media 1tem, and content
distribution system 104 can send the media item 218. Client
device 102, does not request the media 1item since automatic
downloads have not been enabled on this device.

In some embodiments, content distribution system 104
can send the media 1tem directly to the client devices (102,,
102,) having automatic downloads enabled, or can forgo
notitying client device 102, since automatic downloads are
not enabled on this device. Client device 102, can still
download any media item, however, a user would need to
use application 106 to request that the media item be
downloaded. In some embodiments client device 102, might
not receive a notification of the update to the library 214
since client device 102, was used to add the media 1tem to
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the library 210. In such embodiments 102, can immediately
begin downloading the media item.

In some embodiments, when client device (102,, 102,)
that has automatic downloads enabled receives a notification
that a media item has been added to the media library of the
account, application 106 on the client device can check to
make sure that the client device does not already have a copy
of the media 1tem that may have been streamed to 1t earlier.
If 1t has a streamed copy of suflicient quality, 1t can copy the
cached streamed copy into a more permanent directory such
as documents directory 111.

In systems such as the one described above where media
items can be automatically downloaded to a client device,
and streamed media 1items can be cached to be accessed later,
the storage space available to the application 106 can
quickly become full. Accordingly, 1t 1s desirable have a
mechanism optimize the storage of media items on client
device 102. FIG. 4 1illustrates an example method for opti-
mizing the storage media items on client device 102.

While downloaded and cached media items can quickly
take up available storage space on client device 102, 1t 1s also
important to balance the fact that a user of client device 102
might always like a minimum amount of storage space
reserved for media items. As such a user of client device 102
can enable 302 an allocation of a minimum amount of
storage space reserved for media 1tems of the client device
102. An example user interface to reserve a minimum
amount of storage space for media items is 1illustrated 1n

FIG. 5A. The example user interface shown i FIG. SA

illustrates several selections 402 for possible minimum
storage allocations. As 1illustrated in FIG. SA, the user can
indicate that they would not like a minimum storage space
reserved, or they can reserve either 1 GB, 2 GB, 4 GB, and
8 GB of mmimum storage space to be allocated for media
items.

As the client device 102 1s used to playback downloaded
or streamed media 1tems, the amount of storage used to store
downloaded or cached media items can exceed the minimum
allocated storage space reserved for media items. Eventu-
ally, 1t may be that all or most of the storage available on

client device 102 becomes utilized. Whether the storage
space was used by application 106 to store media 1tems, or
the storage was used by other applications, a memory
management application of the operating system on the
client device can create a notification, and application 106
can receive 304, the notification to free disk space on
computing device 102. In some embodiments, as 1llustrated
FIG. 5B a nofification may cause a visible prompt to be
displayed to the user of client device 102. Selection of the
“Optimize Device” storage option 404 can cause application
106 to automatically optimize the storage utilized by that
application. While FIG. 5B illustrates a user prompt, such
prompt may not be necessary and application 106 can
automatically optimize 1ts storage.

In some embodiments, the notification can be accompa-
nied by a priority level and/or a target amount of disk space
to be freed. If the notification 1s a low priority level 306, the
application 106 can group 308 the streamed media 1tems
stored 1n cache (library 112) into albums 308. The applica-
tion 106 can delete 310 cached media items except those
associated with an album for which at least one media 1tem
from the album 1s stored in the media library of the content
distribution system 104. In some embodiments, in addition
to being stored 1n the media library of the content distribu-
tion system 104, 1t may also be required that at least one
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media item from the album 1s stored on the client device 102
(e.g. 1n the documents directory associated with application
106).

In some embodiments, whenever one media item {from an
album 1s to be deleted, all media items from that album will
be deleted. However, 1n no circumstance should so media
items be deleted that client device 102 will have less media
items than required to meet the minimum allocation of
storage space reserved for media items (FIG. 5A). Thus, 11
application 106 would need to delete one media item from
an album 1n order to meet the goal provided by a low priority
notification, but deleting the entire album would cause the
client device 102 to have less media items than needed to
meet the minimum storage space allocation, then no media
items from that album should be deleted.

If the notification 1s a medium prionty level notification
314, application 106 can perform 316 all of the steps
involved with a low priority purge. Additionally, application
106 can sort 318 the grouped albums 1nto a favorites group
and a non-favorites group. Then Application 106 can rank
320 the grouped albums 1n the non-favorites group from
least recently playedback to most recently playedback.

In some embodiments, the albums are considered to have
been playedback on the most recent date that at least one
media 1item from that album was playedback. Then albums
can be deleted 322 from the non-favorites group 1n reverse
chronological order until the storage space goal associated
with the medium priority notification is reached.

I1 the notification 1s a high priority level 324 notification,
application 106 can perform 326 all of the steps associated
with a low prionity purge and a medium priority purge.
Additionally, 1n the high priority purge, application 106 can
rank 328 the albums in the favorites group from least
recently playedback to most recently playedback. Then
application 106 can delete 330 items in the favorites group
in reverse chronological order until the storage space goal 1s
reached.

Referring back to FIG. 5B, there is illustrated a user
selectable option 406 to allow a user to choose songs to
remove. A user may select this option if the user would like
application 106 to sort media items that would be deleted 1f
the user had selected the option 404 to have application 106
automatically optimize the storage for the application. In
other words when option 406 1s selected, application 106
performs the method illustrated 1n FIG. 4 as addressed above
but instead of deleting media items, application 106 lists the
media 1tems 1n the interface illustrated in FIG. 5C.

FIG. 5C illustrates a list of media 1tems in the order in
which application 106 suggests to delete the media 1tems. As
can be seen 1n FIG. 5C, the media 1tems are grouped by
album 410, 412 as indicated in the method 1llustrated 1n FIG.
4. Each medla item 1s 1llustrated with a selection object 414
that can be used to select or deselect the media 1tem for
deletion. Since the interface 1llustrated 1n FIG. 5C offers the
user of application 106 to make a choice about which media
items are to be deleted, the rule that all media items
associated album are kept or deleted together does not apply.

As addressed above 1t may be desirable to provide a
minimum storage allocation for media items on client device
102. However, some devices have so little storage that, 1n
some embodiments, it may be desirable to place a maximum
storage allocation for media 1tems. FIG. 6A 1llustrates an
example screen for setting the maxim storage allocation on
a device. As 1llustrated the limit 1s 500 MB. When 1t is
attempted to store a collection of media items on the device
that exceeds the maximum storage allocation a notification
can be displayed as 1llustrated and FIG. 6B. The notification
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illustrated 1n FIG. 6B notifies a user that the collection of
media 1tems to be stored on the device exceeds the maxi-
mum storage allocation and that only a portion of the media
items will be stored on the client device 102.

While the present technology has primarily been
described 1n the context of media items such as songs that
can be grouped into albums, the present technology 1is
amenable to use with media 1tems such as video that can be
grouped into seasons. For example a series of TV shows
maybe grouped 1nto the seasons based on when they aired on
television. In such embodiments, application 106 can
attempt to group media 1items according to seasons, identily
the most recently watched episode, and attempt to preserve
episodes that come immediately after the recently watched
episode so that those episodes are available to the user. Any
TV shows for seasons of TV shows that do not have a
recently watched episode could receive a lower priority for
being preserved on the client device 102. As described above
with respect to FIG. 4, media 1tems can be deleted according
to priority order. Other modifications required to intelli-
gently manage the storage associated with application 106
with respect to media such as videos will be apparent to
those of ordinary skill in the art.

In some embodiments, rather than delete media 1tems 1t
may also be possible to transcode media items down to a
lower quality 1n order to reduce storage space required to
store the media 1tems. This could be especially useful when
it 1s not desirable to delete media 1tems or as an alternative
to deleting media items. In such embodiments when appli-
cation 106 receives a notification to free up storage space, it
may be possible to degrade the quality of the media 1tems so
that they take up less storage space on client device 102.

FIG. 7A, and FIG. 7B 1illustrate exemplary possible sys-
tem embodiments. The more appropriate embodiment will
be apparent to those of ordinary skill in the art when
practicing the present technology. Persons of ordinary skall
in the art will also readily appreciate that other system
embodiments are possible.

FIG. 7A illustrates a conventional system bus computing,
system architecture 700 wherein the components of the
system are in electrical communication with each other
using a bus 705. Exemplary system 700 includes a process-
ing unit (CPU or processor) 710 and a system bus 705 that
couples various system components including the system
memory 7135, such as read only memory (ROM) 720 and
random access memory (RAM) 725, to the processor 710.
The system 700 can include a cache of high-speed memory
connected directly with, 1n close proximity to, or integrated
as part of the processor 710. The system 700 can copy data
from the memory 715 and/or the storage device 730 to the
cache 712 for quick access by the processor 710. In this way,
the cache can provide a performance boost that avoids
processor 710 delays while waiting for data. These and other
modules can control or be configured to control the proces-
sor 710 to perform various actions. Other system memory
715 may be available for use as well. The memory 715 can
include multiple different types of memory with different
performance characteristics. The processor 710 can include
any general purpose processor and a hardware module or

software module, such as module 1 732, module 2 734, and
module 3 736 stored in storage device 730, configured to
control the processor 710 as well as a special-purpose
processor where software 1nstructions are icorporated 1nto
the actual processor design. The processor 710 may essen-
tially be a completely self-contained computing system,
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containing multiple cores or processors, a bus, memory
controller, cache, etc. A multi-core processor may be sym-
metric or asymmetric.

To enable user interaction with the computing device 700,
an 1put device 745 can represent any number of 1nput
mechanisms, such as a microphone for speech, a touch-
sensitive screen for gesture or graphical mput, keyboard,
mouse, motion input, speech and so forth. An output device
735 can also be one or more of a number of output
mechanisms known to those of skill in the art. In some
instances, multimodal systems can enable a user to provide
multiple types of input to communicate with the computing
device 700. The communications interface 740 can gener-
ally govern and manage the user input and system output.
There 1s no restriction on operating on any particular hard-
ware arrangement and therefore the basic features here may
casily be substituted for improved hardware or firmware
arrangements as they are developed.

Storage device 730 1s a non-volatile memory and can be
a hard disk or other types of computer readable media which
can store data that are accessible by a computer, such as
magnetic cassettes, flash memory cards, solid state memory
devices, digital versatile disks, cartridges, random access
memories (RAMs) 725, read only memory (ROM) 720, and
hybrids thereof.

The storage device 730 can include software modules
732, 734, 736 ifor controlling the processor 710. Other
hardware or software modules are contemplated. The stor-
age device 730 can be connected to the system bus 705. In
one aspect, a hardware module that performs a particular
function can include the software component stored 1n a
computer-readable medium in connection with the necessary
hardware components, such as the processor 710, bus 705,
display 735, and so forth, to carry out the function.

FIG. 7B illustrates a computer system 7350 having a
chupset architecture that can be used 1n executing the
described method and generating and displaying a graphical
user interface (GUI). Computer system 7350 1s an example of
computer hardware, software, and firmware that can be used
to implement the disclosed technology. System 7350 can
include a processor 735, representative of any number of
physically and/or logically distinct resources capable of
executing solftware, firmware, and hardware configured to
perform 1dentified computations. Processor 755 can com-
municate with a chipset 760 that can control mput to and
output from processor 755. In this example, chipset 760
outputs information to output 765, such as a display, and can
read and write information to storage device 770, which can
include magnetic media, and solid state media, for example.
Chipset 760 can also read data from and write data to RAM
775. A bridge 780 for interfacing with a variety of user
interface components 7835 can be provided for interfacing
with chipset 760. Such user interface components 785 can
include a keyboard, a microphone, touch detection and
processing circuitry, a pointing device, such as a mouse, and
so on. In general, mputs to system 750 can come from any
of a variety of sources, machine generated and/or human
generated.

Chipset 760 can also iterface with one or more commu-
nication interfaces 790 that can have different physical
interfaces. Such communication interfaces can include inter-
faces for wired and wireless local area networks, for broad-
band wireless networks, as well as personal area networks.
Some applications of the methods for generating, displaying,
and using the GUI disclosed herein can include receiving
ordered datasets over the physical interface or be generated
by the machine itself by processor 755 analyzing data stored
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in storage 770 or 775. Further, the machine can receive
inputs from a user via user interface components 785 and
execute appropriate functions, such as browsing functions

by interpreting these inputs using processor 755.

It can be appreciated that exemplary systems 700 and 750 5

can have more than one processor 710 or be part of a group
or cluster of computing devices networked together to

provide greater processing capability.

For clarity of explanation, 1n some instances the present
technology may be presented as including 1individual func-
tional blocks including functional blocks comprising
devices, device components, steps or routines in a method
embodied in software, or combinations of hardware and

software.

In some embodiments the computer-readable storage
devices, mediums, and memories can include a cable or
wireless signal containing a bit stream and the like. How-
ever, when mentioned, non-transitory computer-readable
storage media expressly exclude media such as energy,

carrier signals, electromagnetic waves, and signals per se.
Methods according to the above-described examples can
be implemented using computer-executable instructions that
are stored or otherwise available from computer readable
media. Such mstructions can comprise, for example, mnstruc-
tions and data which cause or otherwise configure a general
purpose computer, special purpose computer, or special
purpose processing device to perform a certain function or
group of functions. Portions of computer resources used can
be accessible over a network. The computer executable
istructions may be, for example, binaries, intermediate
format 1nstructions such as assembly language, firmware, or
source code. Examples of computer-readable media that
may be used to store instructions, mnformation used, and/or
information created during methods according to described
examples include magnetic or optical disks, flash memory,
USB devices provided with non-volatile memory, net-

worked storage devices, and so on.

Devices implementing methods according to these dis-
closures can comprise hardware, firmware and/or software,
and can take any of a variety of form factors. Typical
examples of such form {factors include laptops, smart
phones, small form factor personal computers, personal
digital assistants, and so on. Functionality described herein
also can be embodied 1n peripherals or add-in cards. Such
functionality can also be implemented on a circuit board
among different chips or different processes executing in a

single device, by way of further example.

The instructions, media for conveying such instructions,
computing resources for executing them, and other struc-

tures for supporting such computing resources are means for

providing the functions described in these disclosures.

Although a variety of examples and other information was
used to explain aspects within the scope of the appended
claims, no limitation of the claims should be implied based
on particular features or arrangements 1n such examples, as
one of ordinary skill would be able to use these examples to
derive a wide variety of implementations. Further and
although some subject matter may have been described 1n
language specific to examples of structural features and/or
method steps, it 1s to be understood that the subject matter
defined 1n the appended claims 1s not necessarily limited to
these described features or acts. For example, such func-
erently or performed 1n
components other than those i1dentified herein. Rather, the
described features and steps are disclosed as examples of
components of systems and methods within the scope of the

e
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The mnvention claimed 1s:

1. At least one non-transitory computer readable medium
storing computer-executable instructions, the instructions,
when executed, eflective to cause a computing device to:

ecnable an allocation of a minimum amount of storage

space for one or more media 1tems;

receive, by a cache management application on the com-

puting device, a notification from an operating system
of the computing device to make available an amount
of storage space on the computing device, wherein
media 1tems are stored in a cache, each of the media
items being associated with an album from among a
plurality of albums; and

in response to receiving the notification from the operat-

ing system to make available an amount of storage
space on the computing device,

sort the plurality of albums into a not-in-library group

including albums having no media item from the album
associated with a media library of an account associ-
ated with the computing device, a favorites group
including albums associated with at least one media
item stored in the cache that 1s marked as a favorite, and
an 1n-library-non-favorites group including all other
albums;

rank the albums 1n each group from least recently played-

back to most recently playedback, wherein an album
playback date i1s the date that a most recently played-
back media 1item from the album was playedback; and

delete, up to the allocated minimum amount of storage

space, media items 1n reverse chronological order with
respect to the playback date of the album with the
media 1tem 1s associated, starting with media items
associated with albums 1n the not-in-library group, then
media 1tems associated with albums of the 1n-library-
non-favorites group, and then media items associated
with albums in the favorites group, until the amount of
storage space to make available has been made avail-

able.

2. The at least one non-transitory computer readable
medium of claim 1, wherein the instructions are further

ective to cause the computing device to:
receive a notification associated with a first priority level;

and

in response to receiving the notification associated with

the first priority level, delete all media 1tems stored in
the cache except those associated with an album from
the plurality of albums for which at least one media
item from the album 1s also 1n a media library of an
account associated with the computing device.

3. The at least one non-transitory computer readable
medium of claim 2, wherein the instructions are further
ective to cause the computing device to:
receive a notification associated with a second priority

level; and

in response to recerving the notification associated with

the second priority level:

execute mstructions associated with a first prionity level
notification;

sort the plurality of albums 1nto a favorites group, and
a non-favorites group, the favorites group including
an album from the plurality of albums associated
with at least one song stored in the cache that is
marked as a favorite;

rank the albums in the non-favorites group from least
recently playedback to most recently playedback,
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wherein an album playback date 1s the date that a
most recently playedback media item from the album
was playedback; and

delete a plurality of media items associated with
albums in the non-favorites group 1n reverse chrono-
logical order such that media 1tems associated with
least recently playedback albums are deleted before
more recently playedback albums.

4. The at least one non-transitory computer readable
medium of claim 3, wherein the instructions are further
cllective to cause the computing device to:

receive a notification associated with a third priority level;

and

in response to receiving the notification associated with

the third prionty level notification:

perform 1nstructions associated with a first priority
level notification and a second priorty level notifi-
cation;

delete any remaining media items associated albums
from the plurality of albums in the non-favorites
group,

rank the plurality of albums 1n a favorites group from
least recently playedback to more recently played-
back, wherein an album playback date 1s the date that
a most recently playedback media item from the
album was playedback; and

delete one or more media items associated with the
plurality of albums in the favorites group 1n reverse
chronological order such that media items associated
with least recently playedback albums are deleted
before media items associated with more recently
playedback albums.

5. The at least one non-transitory computer readable
medium of claim 1, wherein the instructions are further
cllective to cause the computing device to:

request to download a new media item from a content

distribution system;

determine that additional storage space 1s needed to store

the new media 1tem: and

after having deleted the media items 1n reverse chrono-

logical order with respect to the playback date of the
album with the media 1tem 1s associated download the
new media item.

6. The at least one non-transitory computer readable
medium of claim 5, wherein the instructions eflective to
cause the computing device to request to download a new
media item from a content distribution system comprise
instructions to automatically request a new media 1tem 1n
response to receiving a notification by the content distribu-
tion system informing the computing device of an update to
a media library of an account associated with the computing
device.

7. The at least one non-transitory computer readable
medium of claim 1, wherein the instructions are further
ellective to cause the computing device to:

display a graphical user interface listing one or more

media 1tems stored 1n the cache, the one or more media
items being listed in an order in which the one or more
media 1items are to be deleted; and

receive an input within the graphical user interface ndi-

cating that one or more of the one or more media 1tems
listed should not be deleted.

8. The at least one non-transitory computer readable
medium of claim 1, wherein the media items were stored 1n
the cache by a media playback application allowing stream-
ing of media items through a subscription and purchase of
media items without subscription, the media playback appli-
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cation allowing addition of at least one of the media i1tems
streamed through the subscription to a media library along
with any purchased media items.

9. A computing device comprising;

a media playback application configured to stream media
items from a media streaming service, and store the
streamed media 1tems 1n a cache, the media playback
application including a setting effective to reserve a
minimum amount of storage space for one or more
media items:

an operating system configured to manage storage ser-
vices for applications including the media playback
application, and to notily applications of a storage level
condition;

a cache management application configured to receive a
notification from the operating system to make avail-
able an amount of storage space on the computing
device, wherein the cache management application 1s
further configured to, in response to receiving the
notification from the operating system to make avail-
able an amount of storage space available on the
computing device, group the streamed media 1tems into
a plurality of albums;

sort the plurality of albums into a not-in-library group
including albums having no media item from the album
associated with a media library of an account associ-
ated with the computing device, a favorites group
including albums associated with at least one media
item stored in the cache that 1s marked as a favorite, and
an 1n-library-non-favorites group including all other
albums;

rank the albums 1n each group from least recently played-
back to most recently playedback, wherein an album
playback date 1s the date that a most recently played-
back media 1tem from the album was playedback; and

delete, up to the reserved minimum amount of storage
space, media 1tems in reverse chronological order with
respect to the playback date of the album with the
media 1item 1s associated, starting with media items
associated with albums 1n the not-in-library group, then
media 1tems associated with albums of the 1n-library-
non-favorites group, and then media items associated

with albums 1n the favorites group, until the amount of
storage space to make available has been made avail-
able.

10. The computing device of claim 9, wherein the media
playback application 1s further configured to:

request to download a new media 1tem from a content

distribution system:;

determine that additional storage space 1s needed to store

the new media item;

delete, up to the reserved minimum amount of storage

space, media items until the additional storage space 1s
available: and

download the new media 1tem.

11. The computing device of claim 10, wherein the
request to download a new media 1tem from a content
distribution system comprises a request to automatically
download a new media item 1n response to receiving a
notification by the content distribution system informing the
computing device ol an update to a media library of an
account associated with the computing device.

12. The computing device of claim 9, wherein the cache
management application 1s further configured to:

display a graphical user interface listing a plurality of

media 1tems stored 1n the cache, the plurality of media
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items being listed 1 a suggested order in which the
plurality of media items are suggested to be deleted.

13. The computing device of claim 12, wherein the cache
management application 1s further configured to:

receive an input within the graphical user interface ndi-

cating that one or more of the plurality of media 1tems
suggested for deletion should not be deleted.

14. The computing device of claam 9, wherein the
streamed media items include media items having been
stored 1n the cache by a second media playback application
allowing streaming of media items through a subscription,
and allowing purchase of media items without subscription,
the second media playback application allowing addition of
at least one media item streamed through the subscription to
a media library along with any purchased media items.

15. A method for managing storage on a computing
device, the method comprising:

receiving, by a cache management application on the

computing device, a nofification from an operating
system on the computing device to make available an
amount of storage space on the computing device,
wherein media items are stored in a cache, each of the
media 1tems being associated with an album from
among a plurality of albums; and

in response to receiving the notification from the operat-

ing system to make available space on the computing
device, sorting the plurality of albums into a not-in-
library group including albums having no media item
from the album associated with a media library of an
account associated with the computing device, a favor-
ites group 1ncluding albums associated with at least one
media 1tem stored in the cache that 1s marked as a
favorite, and an in-library-non-favorites group includ-
ing all other albums;

ranking the albums 1n each group from least recently

playedback to most recently playedback, wherein an
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album playback date 1s the date that a most recently
playedback media item from the album was played-
back; and

deleting media items 1n reverse chronological order with

respect to the playback date of the album with the
media 1tem 1s associated, starting with media items
associated with albums 1n the not-in-library group, then
media 1tems associated with albums of the 1n-library-
non-favorites group, and then media items associated
with albums in the favorites group, until the amount of
storage space to make available has been made avail-
able.

16. The method of claim 15 for managing storage on a
computing device, further comprising:

requesting to download a new media 1tem from a content

distribution system;
determining that additional storage space 1s needed to store
the new media item;

deleting media 1tems until the additional storage space 1s

available:
downloading the new media item.
17. The method of claim 15 for managing storage on a
computing device, further comprising:
displaying a graphical user interface listing media items
stored 1n the cache, the media 1tems being listed 1n an
order 1n which the media items a to be deleted; and

recetving an input within the graphical user interface
indicating that one or more of the listed media 1tems
should not be deleted.

18. The non-transitory computer readable medium of
claim 1, wherein the notification 1s responsive to a detection
that a maximum amount of storage space reserved for media
items has been exceeded.

G ex x = e



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

APPLICATION NO. : 15/273406
DATED . February 12, 2019
INVENTOR(S) : Thomas Alsina et al.

It is certified that error appears In the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Claim 17 at Column 14, Line 27 should read -- order in which the media 1tems are to be deleted;
and --

Signed and Sealed this
Twenty-third Day of April, 2019

Andreil Iancu
Director of the United States Patent and Trademark Office
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